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WATER POLLUTION SURVEY 

of the 

VILLAGE OF MADOC 

INTRODUCTION 

A water pollution survey was mad,e of the Village 
of Madoc by Comiiisston staff on July 27, 1967, and July 10, 1968, 
to review the local conditions of Deer Creek, An initial survey 
of the surface water quality was made in 1960, as part of an 
overall survey of the Molra River System. A subsequent water 
quality survey was made of Deer Creek in July 24, 1964* 

This type of survey is intended to locate potential 
and eKisting sources of pollution which could adversely effect 
the water quality. If the results of the survey indicate a 
pollution problem, corrective action is recommended to those 
parties concerned. 

Samples were collected from various outfalls and 
at pertinent locations along the river. The sampling progranme 
was extended into the adjoining townships in 1968. The Water 
Quality Surveys Branch of the Gofflnission maintains a monitoring 
station, with the co-operation of the Moira River Conservation 
Authority, on Deer Creek south of the village. The samples 
collected were submitted to the OWRC Laboratory in Toronto for 
examtnation and analysis. 
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The appendices to this report include the laboratory 
results, a map showing the location of the sampling points, as well 
as an interpretation of the analysis. A section has also been 
Included on the need for local planning. 

Assistance was obtained from Mr. T. Burnside, Reeve, 
Village of Madoc, J. F. King, Moira River Conservation Authority, 
and Messrs. L. E. Ellenton and W. Shiho, Officials of the Hastings 
and Prince Edward Counties Health Unit, 
VILLAGE OF MADOC 

General 

The Village of Madoc is located at the junction of 
Highways #62 and #7, approximately 24 miles northwest of the City 
of Belleville. Madoc became an incorporated village on June 16, 
1877, and presently encloses an area of 435 acres. The present 
population according to the 1968 municipal directory is 1312. 

Surface Waters 

The major drainage course through the village is 
Dter Creek which is part of the Moira River drainage system. In 
the northern section of the village the two branches of Deer Greek 
Join and flow in a southerly direction through the village and 
empty into Moira Lake. 
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Water Supply 

The Village of Madoc is served by a municipal 
watef worke system. The water supply is obtained from a 160 
foot deep well which was originally drilled in 1935. 

Chlorinatlon is the only treatment provided at this 
water works and it is being used solely as a means of disinfection, 
fhe bacterial quality of the raw water has on occasions been unsatls- 
factorj. The chemical quality of the water has been generally 
satisfactory. 

Sewage Disposal 

The Village of Madoc is presently served by a sewage 
treatment plant which provides primary treatment. The efficiency 
of operation at this plant £s low. The samples collected during 
the survey reflect the deleterious effect the effluent from this 
plant was having on Deer Creek. 

At the present time the Village of Madoc is engaged 
in the development of a sewage works programme. Present plans 
foresee a two celled aerobic waste itabillzation system vrtiich will 
have seasonal discharge to protect the water quality of Deer Creek. 
A site for the new plant is being considered in the area south of 
the present sewage treatment plant. 

There are no major industries in the Village of Madoc. 
The local merchants and the small businesses serve the surrounding 
agricultural area. 
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SAMPLE RESULTS 

Bacterial and chemical samples were collected on 
July 24, 1967, and July 10, 1968, and were subniltted to the OWRG 
Laboratory for analysis and examination. The results have been 
included in the appendix. The results of the sampling programme 
during the 1964 Water Quality Survey have been included as a 
comparison of the present water quality. 

The water quality of Deer Creek as indicated by 
the samples collected, was generally satisfactory, with the 
exception of the area affected by the sewage treatment plant effluent. 
Adverse bacterial samples were also obtained at sampling points 
ilD-48.9 and MD-48.5 which lie in a farmland and forested area. 
The results reflect the effect of runoff from the surrounding 

farmland . 

The presence of phenols was detected in a number of 
samples collected within the village. It was noted that the 
streets in the village had recently received a coat of a petroleum 
based product as a dust control measure. It was apparent from 
visual evidence that some of the material used to coat the streets 
had gained access to Deer Creek. 
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SUMMARY & CONCLUSION 

A water polluttori survey was made in the Village of 
Maaoc during July 1967, and July 1968. The results of the survev 
indicate that the water quality of Deer Creek was generally satis- 
factory with the exception of that area affected by the sewage 
treatment plant effluent. 

The ¥11 lag© of Madoc is presently giving conslderatloti 
to the development of a sewage works programme which should 
improve the quality of the effluent being discharged and which 
should provide a greater measure of protection to the water quality 
of Deer Greek. 

The presence of phenolic wastes detected by the samples 
collected is attributed to the run- off from a road spraying operation. 
Better supervision by the municipality is required to ensure that 
the water quality of Deer Creek is not impaired by future spraying 
of the village streets, 
REGOMMEMDATIONS 

1) The Village of Madoc should continue its efforts to 
develop improved sewage treatment facilities. 

2) Greater supervision is required by the municipal 
authorities concerned with the dust control measures in order to 
protect the water quality of the local drainage courses. 



/Jkc Prepared by: H.JX''^:^, .-'i^ 

J. A. Clarke, 



C 1 V* 1 1 Technol og i s t , 

Division of Sanitary Engineering, 



CObMUNITY PLANNING ' ■ . 

The need for effective planning has become more Impor- 
tank today than ever before. Municipalities are being burdened 
with the rising costs of land and labour. Therefore, any project 
a community hopes to develop should be based on sound planning. 
Planning at all levels of government is essential but, conmunlty 
planning can be most effective if interest and inittatlve ■ is 
generated at the local level. The enormous benefits accrued as 
a result of good planning can more than compensate for the initial 
Inveetment, 

Community plaiining can be described as an effort to 
control and direct development effectively. This can best be 
achieved through the development of an official plan. An official 
plan is the stated intention of the local authorities with respect 
to orderly development within the planning area,, that is prepared 
and set forth with professional assistance and meets the re- . 
qutrements as set out by the Provincial Planning Act. An official 
plan can 'be a joint effort by a number of municipalities which 
have conmion basic characteristics and comiion problems, or one 
municipality can establish a plan on Its own initiative. 

Orderly development yields future economy in services. 
Development in the community can be retarded where an official 
plan does not exist. A plan providee,, among other things, the 
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Eramework for the rational design of water and sewage works and 
also, the extensions of mains and collector sewer systems,, 

A local council having deelded to proceed with a 
program of community planning should contact the Ontario 
Department of Municipal Affairs. Through its many branches, 
Information and guidance is provided to all interested parties. 



SignifiGance of LabQCatory Analyses 

Bacteriological Examlnat Ion 

The presence of coliforms indicates pollution from human 
or animal excrement , or from some non- faecal forms. The objective 
for surface water quality in Ontario is a raaxlmum of 2400 
organisms per 100 millllitres. . ^ 

The OWRC Laboratories employ the Membrane Filter (MF) 
technique of examination to obtain a direct enumeration o£ col i. form 
organisms. The Department of Health Laboratories use the Most 
Probable Number (MPN) enumeration and coliform counts are reported 
as Total Coliform Organisms (TC) and Faecal Coliform Organisms (FC) . 

Sanitary Chemical Analyses 

BlQCheinlcal Oxygen Demand (BOD) 

Biochemical Oxygen Demand is reported In parts per 
million (ppm) and is an indication of the amount of oxygen required 
for the stabilization of decomposable organic or chemical matter 
in water. The completion of the laboratory test required five 
days, under the controlled incubation temperature of ZO*^' Centigrade. 

The OWEC objective for surface water quality li in upper 
limit of four (4) ppm. 

Solids 

The value for solids, expressed in parts per million (ppm) 
is the sum of the values for the suspended and the dlsaolved matter 
in the water. The concentration of suspended solids Is generally 



- 2 - 

the mo^st significant of the solids analyses with regard tO' 
syrface water quality. 

The effects of suspended solids in water are reflected 
in difficulties associated with water purification, depositions in 
streams and injury to the habitat O'f fish. Where suspended solids 
values are less than 20 ppm, laboratory difficulties are experienced 
and the turbidity is determined instead. 

Turbidity 

Turbidity Is caused by the presence of suspended matter, 
such as clay, silt, finely divided organic matter, plankton and 
other microscopic organisms in water. It is an expression of th,e 
optical property of a sample and the results are reported in 
"turbidity units". 

Physical Determinations 



Dissolved pKygen 

The amount of dissolved oxygen contained in unpolluted 
water fluctuates with the temperature. A deficiency of oxygen 

in the water is replaced by oxygen fr'Om, the atmosphere. There is 
a saturation value for each temperature. At IB^ C this is 9.54 
ppm of dissolved oxygen. Values below the saturation level indicate 
the presence of polluting organic substances which are absorbing 
O'xygen fr'Om the water. The extent of this deficiency is one Index 
of the degree O'f organic pollution. Substantial reduction In 
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dissolved oxygen ciuses suf f ocat ton of fish.. 

Temperature 

The temperature of water influences the solubility 
of oxygen and the rate of oxidation and purl fie at ion. 

Phenols 

The presence of phenol or phenolic equivalents is 
generally associated with discharges eontaining petroleum 
products,, or with wastes from some industries. It is generally 
conceded that adequate protection of surface waters will be 
provided if the concentration of phenols in waste discharged 
does not exceed 20' parts per billion (ppb) . Phenolic type 
waste can cause objectionable conditions in water supplies and 
might taint the flesh of fish. 



pp^-'-r.;,* ^ 



AFPENDIX II 

Mitrogen ' ■ . '■ ' _ - 

Ammonia Nitrogen^ is sometimes called free aiTim,orila aad 
is the soluble product in the decomposition of nitrogenous orgp, nlc" 
, ■matter. It is also fornied when nitrates and nitrites are reduced •, ' 
to ammonia either biologically or chcm,ically. Some small " amoufitB 
of amiaonia,, too, may be swept out of the atmosphere by rain water. 

The following values may be of general significance ' ' ■ 
In appraising free ammonia content: Low 0,015 to 0',03 ppm.; moderate . 
0,03 to 0.10 ppm; high 0.10 or greater. 

To_ta2 Kjeldahl is a measure of the total nitrogenous 
matter present except that measured as nitrite and nitrate nitrogens. 
The Total Kjeldahl less the Ammonia and organic nitrogen determi- . 
nations are important in determining the availability of nitrogen 
for biological utilization,. The normal range for Total Kjeldahl 
would be 0.1 to 0.5 ppm. 

Nitrite Nitrogen 

Nitrite is usually an intermediate oxidation product of .i_ 
ammonia. The significance of nitrites, therefore, varies v^ith 
their amount, source and relation to other constituents of the sample, 
notably the relative magnitude of ammonia and nitrate present. 
Since nitrite is rapidly and easily converted to nitrate, its 
presence in concentrations greather than a few thousands of a part 
per million is generally indicative of active biological processes 
in the water. 
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Nitrate Mltrogen ■ ■ . . . 

Nitrate is the end product of aerobic, dccomposit iiiii oC 
nitrogenous mattex, and its presence carries this significance. 
Nitrate concentration is of particular interest in relation to .■■ _ 
the other formS' of nitrogen that may be present in the sample, 
filtrates occur in the crust of the earth in manv places and are ■ 
a source of its fertility. ' -" 

The following ranges in concentration niay be used as 
a guide. Low', less than 0.1 ppm; moderate 0,1 to 1,0' ppm;, hish, '• ^ 
greater than 1.0 ppm. 

PhO'Sphorus 
__T_o t a 1_ Phosphorus 

Total Phosphorus is a measure of both the organic and 
inorganic forms of phosphorus present, 

Soiluble Phosphorus is a measure O'f tlie orthophosphate , . 
only and when subtracted from the total phosphorus gives an 
Indication of the concentration of organic phosphorus present. 
That is, the soluble phosphorus in the form of polyphosphate , 
•which, however, in surface waters is usually insignificant. In- 
organic phosphorus in' concentration in excess of O.Ol ppmi may 
cause nuisance conditions. 

Anionic Detergents (A.BS) 

The presence of anionic detergents as AB^S is an. indication 
that domestic waste is present. 



Chemical Analyses 

Hardness 

The hardness of water reflects the nature of the geolo'gical 
formations with which it has been in contact. Hard waters are as 
satisfactory for human consumption as soft waters. Water with 
a hardness of 75-100 ppm are considered moderately hard and waters 
with a hardness of 150-300 ppm are classified as hard. 

Alkalinity 

The alkalinity of natural waters is caused by three 
major classes of materials which may be ranked in order of their 
effect on pH as follows: (1) hydroxides (2) carbonates and (3) 
bicarbonates and other salts of weak acids. The alkalinity of 
water has little sanitary significance but is of Importance in 
water, sewage and industrial waste treatment practices. 

Iron 

The OWRC Drinking Water Objectives set a limit of 
0.3 ppm for iron. This limitation is based on consideratioii of 
appearance rather than health. 

Chlorides 

Chlorides in reasonable concentrations are not harmful 
to humans* At concentrations above 250 ppm they give a salty taste 
to the water which is objectionable to many people. For this reason, 
the OWRC Drinking Water Objectives recommends that chlortdes be 
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limited to 250 ppm in supplies intended for public use. 

The pH value, for practical purposes ^ refers to acidity 
or alkalinity, and is a measure of intensity rather than quality. 
The pH scale extends from zero (very acidic) to 14 (very alkaline) , 
with the middle value of 7 corresponding to neutrality at 25^ 
Centigrade. The pH of surface water should be in the range of 
6.7 to 8.5. 
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DEER CREEK 

IN THE VICINITY OF THE VILLASE OF MADOC 
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Deer Greek at Road allowance 

BETWiEN CONC, 4 k 5, MADOC TOWN- 
SHIP NOpTH OF HIGHWAY NO. 7 



DEER Creek at highway No. 7 

DiER Creek 50 yaros west of j unc- 
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HIGHWATS NO., 7 ANO NO, 62 
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MlMf ,45 W Storm sewer outfall to north bank 

OF Deer Creek on the west side of July 27, i967 
Russell Streiet' . July io, i968 
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DEER Creek approximately 50 vARis 
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DEER Creek opposite MUiNiciPAL dump 

DEER CREEK NEAR MOIRA LAKE 
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WATER QUALITY MONITORING PROGRAMME 



PERIOD - OCTOiER 1966 - SEPTEMBER 1968 



WATERSHED 



STRfAM 



HO IRA River 



DEER CREEK 



SAHPLIMG POiNT NUMBER MiD-46'.5 



LOCATION 100 YARDS DOWNSTREAM FROM THE VILLAGE OF MADOC STP OUTFALL 



OWE 



m 

COLIFORWS 

PER 100 ■5-DAY 
JML_. BOO 



N I T R 6 E N A S T^ 



iCT. 2/67 
WOV, 1/67 
Die. 5/67 
Jl»^3/68 
FIB, 5/68 
MAR. 5/68 
APR. 2/68 

MAY im 

Mm 4/68 
JULY 3/68 
Are. 7/68 



1,130' 

990 

216 

72 

68 



0.5 
I.I 
0.4 
(3.4 
0.4 

— — 0.7 
— — 1,4 
— .- 1.8 

^ 2. I 

7,0 

ijSOO 



SOLIDS 
TOTAL SUSP. 



TURi. 
UNITS 



PHOSPHERp 
TOTAL SiL, 



FREE 
AMMONIA 



TOTAL 
KJEL. 



NITRITE NITRATE 



294 13 

268 4 

296 <l5 

282 I 

246 8 

302 12 

234 19 

306 <i5 

304 9 

258. 1 14 



10,0 0.07 0.02 

11,5 0.04 0,01 

3.5 0.^05 0.04 

4.0 0.03 0,03 

5.5 0.07 .02 

0,06 0.02 

0.02 

6.0 0.18 0.02 

4.0 0,15 0,07 

9.5 O.lO 0.04 



0,23 1.20 .009 0,10 

0.08 0,58 .Oil 1.50 

0.12 0.39 .004 0.40 

0.06 0,39 0,011 0.60 

0,16 .46 ,007 0.50 

0.08 0.64 ,009 0.20 

0.16 0.46 ,004 0,10 

0.1 1 1,03 ,006 ,194 

0,10 0.96' 0,15 ,142 

0.05 1, 10 0,008 .,04 



CHLORIDi HftRONMSS ALICALIIltTY IRON 

AS AS AS AS 



DISS- WATER 



CL. 



IS 
7 
6 
7 
7 
7 
5 
7 
9 
8 



CACO, 



216 

230 

tm 

254 
206 
258 



CACO, 



176 
198 

221 

223 

2^ 



234 SI6 
W§ 217 

230 216 



FE PH 



0.23 7.9 

0.30 8.2 

0,27 8,6 

0.21 7,6 

0,41 7,9 

0,54 8.1 

0.38 8,3 — 

0.54 7.4 

0.70 8,1 



Oit¥EO - 
OXYGEN 


WMP. 
C. 


12 


12 


12 


7 


9 





II 





12 





10 


. 0.0 




TWR 




CQ RPO''R'ATIlON _ 



M0-4f.7 



LIMIT 



liDM-4f.S5 



DUFFERIN STREET 



VICTORIA 



STREET 



ALBERT 



STREET 







Z 

o 

(jO 
O 

a 




MD~47-31 













MADOC 




C P'RlPOlRfiTlON _ LIMIT 



lawREMM 




z 
o 

CD 



o 

mi 

o 

o 



UK.- U^ 



LEGEND' 



MD-47.SS - BAMiPiLiNG PO^NiT SH.OWINiQ: STRtAMl AWD MitLf AiE 



li D = 47.4S - OyTlFAU. SHOWI; N® .STB: BRilL AW Ml LiAflE 
:m .^ -- TYPiE OiF OiUTFALL 

QUTFALL SY-yjOL LETTEiffS 

W - STORM SEWER 

T - SEWAGiE TReATMENT PLANT 



d)J' 




I - 1 '^ ^ 



ONTARIO WATER RESOURCES COMMISSION 



VILLAGE OF MADOC 
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SCALE: li" = 400' 
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